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ABSTRACT 

PURPOSE: To control a process stably by accurately grasping an ashing speed 
and to enhance the reproducibility by a method wherein a plasma is 
generated by adding xenon gas to a reaction gas, luminous intensity values 
of an oxygen atom and a xenon atom are measured and a plasma treatment is 
controlled on the basis of an increase or a decrease in a concentration 
value of the oxygen atom which has been detected by a ratio of these 
luminous intensity values. 

CONSTITUTION: Oxygen gas, nitrogen gas and xenon gas of individua 
prescribed amounts flow into a plasma chamber 2 from a gas inflow port 1 ; 
the plasma chamber 2 and an ashing chamber 3 are kept in a reduced pressure 
state; microwaves are applied to the gases inside the plasma chamber 2 from 
a waveguide tube 4 through a quartz sheet 5, by this setup, a plasma is 
generated. A luminous emission of this plasma is guided to a monochromator 
via an optical fiber 6; luminous intensity values at prescribed wavelengths 
(462nm, 777nm and 845nm) are measured; an ashing speed is also measured. 
When a ratio of a luminous intensity value of a xenon atom to that of an 
oxygen atom is found, a concentration value of the oxygen atoms can be 
obtained. An etching speed is presumed from this ratio of the luminous 
intensity values. If the ratio of the luminous intensity values is kept 
constant, the ashing speed becomes a prescribed value; a control operation 
can be improved. 
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